Context: Adrenocortical carcinoma (ACC) is a rare endocrine malignancy with a poor prognosis. Although the majority of childhood ACC arises in the context of inherited cancer susceptibility syndromes, it remains less clear whether a hereditary tumour predisposition exists for the development of ACC in adults. Here, we report the first occurrence of familial ACC in a kindred with Lynch syndrome due to a pathogenic germline MSH2 mutation.
Abstract
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Case: A 54-year-old female, with a history of ovarian and colorectal malignancy, was found to have an ACC. A detailed family history revealed her mother had died of ACC and her sister had previously been diagnosed with endometrial and colorectal cancers. A unifying diagnosis of Lynch syndrome was considered, and immunohistochemical analyses demonstrated loss of MSH2 and MSH6 expression in both adrenocortical carcinomas (proband and her mother), and in the endometrial carcinoma of her sister. Subsequent genetic screening confirmed the presence of a germline MSH2 mutation (resulting in deletions of exons 1-3) in the proband and her sister.
Conclusion:
Our findings provide strong support for the recent proposal that ACC should be considered a Lynch syndrome associated tumour and included in the Amsterdam II clinical diagnostic criteria. We also suggest that screening for ACC should be considered in cancer surveillance strategies directed at individuals with germline mutations in DNA mismatch repair genes.
Introduction
Adrenocortical carcinoma (ACC) is a rare and aggressive endocrine cancer with an incidence of less than 1 case per million individuals per year (1) . The majority of childhood ACC occurs in patients with familial cancer susceptibility syndromes such as Li-Fraumeni syndrome (LFS), but whether a hereditary tumour predisposition exists for the development of ACC in adults is less clear (1) . Whilst the majority of ACC in adulthood are sporadic, increasing evidence supports association between adult ACC and inherited cancer susceptibility syndromes including LFS, Multiple Endocrine Neoplasia type 1 and Lynch syndrome (LS) (1) . However, given the low prevalence of ACC, ascertaining whether this cancer is a bona fide syndromeassociated malignancy is challenging.
Lynch syndrome is an autosomal dominant familial cancer syndrome caused by pathogenic germline mutations in one of several DNA mismatch repair (MMR) genes (MLH1, MSH2, MSH6 or PMS2), and associated with an estimated lifetime colorectal cancer risk of 80% (2).
LS is also associated with an increased risk of several extra-colonic tumours (endometrial, stomach, small intestinal, hepatobiliary, urinary tract), which are therefore included as part of the Amsterdam II clinical diagnostic criteria for LS (2) . In addition to these recognised cancers, previous reports have described a number of rare, non-classical cancers, including adrenocortical carcinoma (ACC), in patients with LS. Given the low prevalence of ACC it remains uncertain whether it is a true LS-associated tumour or arises independent of the primary genetic defect, although a recent study involving 114 subjects with primary ACC and 135 probands from MMR gene-positive kindreds has provided important evidence for the former (3).
Here, we provide additional evidence to implicate ACC as a LS-associated cancer with the first description of an intergenerational (mother-to-daughter) occurrence of ACC in a family with LS due to a germline MSH2 mutation. We therefore propose that ACC be included in clinical diagnostic criteria for LS and considered in cancer surveillance recommendations for individuals with germline mutations in DNA MMR genes.
Case History
In 2001 Given the rarity and difficulty in establishing malignancy of adrenocortical tumours, the histology of the resected adrenal tumour was re-evaluated which, confirmed the original diagnosis of primary adrenocortical carcinoma (Figure 2A(c) ). We have adopted an empirical approach in the offspring of our proband, combining periodic surveillance MRI imaging MRI with serum and urinary steroid profiling. It remains to be seen whether this is a clinically cost-effective approach.
In summary, we report the first description of familial ACC in conjunction with a germline 
